.- 20 OCT 2004 1 Elastic Contact Element Specification: The present iy ent omp
relates to placing flat work in electric contact when carryi ng out
el ectrolytic processes in continuous processing plants, preferably for
processing printed circuit boards and printed circuit filns. The
I nvention nore specifically relates tlo a rotatory el enent for placing
work that is to be electrolytically processed in electric contact, to an
array of at least two rotatory elenments for placing the work in electric
contact as well as to a nethod of placing the work in electric contact.
The invention relates to both electroplating and electrol ytic etching.
El ectrolytic nmethods are used for manufacturing printed circuit boards.
Metal, nostly copper, is nore specifically deposited to formstrip

condu@ggtﬁ@(;}qaﬁgg{ehpg and bonding places. Generally, the starting
materi al consists of dielectric boards or filns that are coated with

copper layers on either side. After through bores have been nmade through
t he terial, a layer of copper, of, e.g. 30 mthick, is applied all over
t he ggpﬁaéﬁgwna | ayer of copper being deposited on the walls of the bores
as well. In order to be able to strip conductors delineations and ot her
metal structures, in a variant of the method, a structured mask is first
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the surface remaining bare in ith the structures are
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regions of the covering mask that _ had been kept bare and the netal

cover WOTHR elerriceantast nEhenaesation relntga tq Yoth slestroplating and-¢lectrplytimetehinge nask

has been taken off. This nmethod is referred to as pattern plating process.
In the electrolytic process, a conductive surface to be electrolytically

pr oceBleeolytis inetitods Grd¥std Z6iGfanufacturing printed circuit boards. Metal, mostly copper,
is more specifically deposited to form strip conductors and soldering and bonding places.
Generally, the starting material consists of dielectric boards or films that are coated with copper
layers on either side. After through bores have been made through the material, 2 layer of
copper, of, e.g. 30 um thick, is applied all over the surfaces, a layer of copper being deposited
on the walls of the bores as well. In order to be able to strip conductors delineations and other
metal structures, in a variant of the method, a structured mask is first applied to the surfaces of
the boards or films resp., those regions of the surface remaining bare in which the structures are
to be formed. For this purpose, the conductive pattern is printed in negative. This is performed
by means of screen-printing and, with fine-line printed circuits, by means of reproduction
techniques (photoresist). A layer of photoresist usually has a thickness of from 25 pm to 40 pm
and constitutes a high-quality electric insulator. No metal is to be deposited onto the resist
during patterning. Subsequently, metal is deposited in those regions of the covering mask that
had been kept bare and the metal covered by the covering mask is finally removed by etching

once the mask has been taken off. This method is referred to as pattern plating process.

In the electrolytic process, a conductive surface to be electrolytically processed must be



L2 el ectrically connected to the power source required for this purpégéLTéwu
electroplating it is the negative pole that has to contact this surface,
on etching, it is the positive pole, the respective opposite pole being
el ectrically connected to a counter el ectrode which contacts a processing
fluid as does the surface to be processed. In continuous processing plants
of the printed circuit board technique, contact is nmade anong others with
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rolls serve to convey the work and ‘concurrently to transmt its
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circu eahsk. The rolls consist of stainless special steel or titanium
A simlar device is described in EP 0 959 153 A2: netal rolls are arranged
on elther S|de of a horizontal conveying plane. The printed circuit
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Such a device for electroplating printed circuit boards is described in DE 36 03 856 Al. Inside
the electroplating plant, a pair of rotary rolls serving as a cathode take hold of and convey the

printed circuit boards. The rolls consist of stainless special steel or titanium.

A similar device is described in EP 0 959 153 A2: metal rolls are arranged on either side of a
horizontal conveying plane. The printed circuit boards to be processed are placed in electric
contact by way of these rolls. For this purpose, an electrical connection is made between an

external power source and the metal rolls via a rotating current transmission device.

The document JP-A-63-297588, Patent Abstracts of Japan, discloses an electrolytic method of
processing electrically isolated circuit structures on printed circuit boards. For electroplating, the
sometimes very small isolated areas are placed in electric contact by means of a rotating metallic
brush.



. brush. 20 OCT 2004 3 The known devi ces and net hods do not permt to
deposit netal |ayers of uniformthickness w thout damaging the pfh@%?qw4
circuit boards. For it has been found that variations occur in the

t hi ckness of the coatings in particular when | arge sized boards are being
electrolytically processed and that 3 he boards nmay even be damaged in the
course of processing. It has also been found that the coating thickness
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el ectropl ating conductors patterns during the pattern-plating-process. The
known WM@%& g dsarra bpagdsy F@sltegfﬁrh?sn éonndgbatrariationsapsut @ the

elim i t present iLnvenii.on is therefore to
avoi drltﬁ%gn%srgg{/\}jbtgg%gao t%elp é—ﬁglv%mm%? ﬁ%%g Sﬁg i ds g‘ffeﬁ?lf'g @éqcpgpﬁlgal!ly nd
meas urpescetdedt amhitat ihe Hoaniindyeeved Her daghiged i MeWolirse Briibdesdifs IPHadOz‘ilE@t ed
circuit boards and printed circuit filns with little vartration 1n the

coat i M§en favnd chat she eoatingithitlogss ofthe ridingdudi stripuednauetorsofantalse vaepivithiros t he
films i. e patterning,process. . Large sized bpards as well as finest
cir cui“w? f‘%@& ‘?a’lhenp%{F‘EtY‘L%éﬁ%é'ﬁ "QF‘@“%‘WSH@ ) g the PRGEM-Piatimgopresssantheor e
speci 6w dbcithédis 8 hE¥ didchSEwhy el T | emis sol ved by
a rotatory eflzement accorldi ﬁﬁw;ﬁ%mc‘:? apr%%%%:gﬁl:%dahnﬁgwgﬂﬁgggpa “Meast two
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el ect probinh ¥ind@BEHEpEIfiCal VBN AR bAbr- e Bird iR RhRh¥eL! €MENt is preferably
designed as a contact roll. But it may al so be designed as a contact
wheel or a contact spiral. In the latter case, the spiral is a spiral that
IS coppé Slto%?en?}s dolvd by a rotatory element according to claim 1, the arrangement of af least

two rotatory elements according to the claims 16 and 17 and the method according to claim 18.
Preferred embodiments of the invention are indicated in the subordinate claims.

The rotatory element according to the invention and the method serve to place board-shaped
work that is to be electrolytically processed in electric contact in a continuous processing plant.
Such plants are often used for producing printed circuit boards and films. According to the
invention, the rotatory element is at least partially provided, on its running tread unreeling on the
work, with an elastic, electrically conductive material. As a result thereof, the work is at least

partially placed in electric contact by way of the elastic, electrically conductive material.
The rotatory element is preferably designed as a contact roll. But it may also be designed as a
contact wheel or a contact spiral. In the latter case, the spiral is a spiral that is connected at its

ends with a drive and that is more specifically unsupported and preferably made from metal.

If contact rolls are utilized, the surface areas of the contact rolls, which unreel on the surfaces of



ends with a drive and that is nore specifically unsupported and preif@eogpizgm
made fromnetal. If contact rolls are utilized, the surface areas of the
contact rolls, which unreel on the surfaces of 20 OCT 2004 4 the work,

are, in a first enbodinent, at |least mainly, preferably conpletely, that

is in whole or in part coated with #he elastic, electrically conductive
material. This material is created by inclusion of an electrically
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result thereof ont act rolls are surprisingl suited for
t r ans¥iRaLY W@teﬁﬁ’@ﬂhﬁjﬁﬁ astieredentrigadly fopdertivemaseread roI ytic processing.
Concurrently, as conpared to the netallic contact rolls of the prior art,
the usually sensitive surfaces of the printed circuit boards are
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of t Hmanlsiane cartictetbicd vdrg gehtle wBy.eover suited for |ow currents only,
because the bristles of the brush need to be very thin and flexible. If
| arger sections of the bristles are chosen for transmtting higher
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The contact brush of the prior art described is moreover suited for low currents only, because the
bristles of the brush need to be very thin and flexible. If larger sections of the bristles are chosen
for transmitting higher currents, the quality of the surface sustains damage from scratching,.
Furthermore, the baths are soiled by breaking bristles. These particles of the brushes are also
electroplated onto the upper side of the printed circuit boards in horizontal continuous

processing plants. Complete refuse ensues.

The problems mentioned are circumvented by using the rotatory elements according to the
invention. There are in particular no limitations with respect to the current density to be used.
The contacting element is additionally sufficiently abrasion resistant so that the processing fluid
may hardly be soiled thereby.

To avoid plating of the contacting elements themselves, DE 36 03 856 Al and EP 0 959 153 A2
provide embodiments of the contact rolls described therein which are provided with particular

shielding measures.
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provided with particular shielding neasures. 2 0 OCT 2004 5 However, the
metallic contact rolls known fromDE 36 03 856 AA and EP 0 959 153 A2 nust
be produced with great accuracy and nust al so be accurately positioned in
t he continuous processing plant, allS the nore when the work is thin. In
the fine line printed circuit technique, the filnms to be processed are
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el ectrolytic patterning of such printed circuit boards

These problems also are avoided with the rotatory element according to the invention. It may
more particularly be achieved that the contact elements rest uniformiy on the surface to be
plated.

Contact making with rigid rolls is completely unsuited for electroplating a conductive pattern on
printed circuit boards and films according to the pattern-plating-process. The thickness of the
insulating varnish prevents a rigid contact roll from reaching the metal layers to be electroplated
that are located in the cavities and are in most cases made from copper. As a result thereof, the
copper located in the cavities formed by the photoresist cannot be placed into electric contact.
Accordingly, it is impossible to perform electrolytic patterning of such printed circuit boards
with these contact rolls. The contact brush described in JP-A-63-297588 is also totally unsuited
for placing into electric contact because of the disadvantages described herein above. What is

more, the brushes scratch the sensitive varnish and damage the edges of the varnish,

The Shore hardness of the elastic material to be used on the rotatory element according to DIN

53 505 depends on its application:



with these contact rolls. The contact brush described in JP-A-63-2 ﬁﬁg ﬁ
also totally unsuited for placing into electric contact because o 004
di sadvant ages descri bed herein above. What is nore, the brushes scratch
the sensitive varnish and danage the edges of the varnish. The Shore

har dness of the elastic nmaterial to lse used on the rotatory el enent
according to DIN 53 505 depends on its application: 20 OCT 2004 6 The
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areas like for example the subsequently cut off borders. These are to be found both on the upper
side and on the underside of a printed circuit board. Both sides are electrically conductively

interconnected at the borders and by the many contacted through holes.

What is more, the area to be electroplated during patterning is always smaller than it is with
overall processing. The current to be transmitted by way of the contact rolls is accordingly

lower, even if the same local current density is used.

As electroplating time passes, the circuit lines in the cavities between the walls of the
photoresist are filled. As a result, these surfaces are reached also by contact rolls whose
surfaces are less elastic. Alternatively, the surface of narrower circuit lines can be reached, that
is contacted with the same elasticity. This also allows the use of several rotatory elements that
are arranged ‘behind one another in the direction of transportation in a continuous processing
plant and that are of varying elasticity on their surface. In a plant, contact rolls can be used in the
direction of transportation, the hardness thereof increasing in the direction of conveyance. Such

an arrangement is advantageous because harder rolls are somewhat more resistant to wear so



. As el ectroplating tinme passes, the circuit lines in the cavities between
the walls of the photoresist are filled. As a result, these surfages g
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met al nthetic nmaterial conposite decreaseS and the electr
cond ,rgchg;nﬂem. The fibre lengths have diameters and lengths ranging from some nanometres

to some millimetres. The proportion of the filling material in the contact material as a Whole
amounts to up to 90 percent by weight. As the proportion of filling material increases, the
elasticity of the metal/synthetic material composite decreases and the electrical conductivity -
increases. Both values are adjusted to the application of concern. All electrochemically stable
filling materials that are electrically conductive at the same time are suited to serve as a filling
material. Customarily utilized filling materials are for example titanium, niobium, platinum,
gold, silver, special steel and electrocoal. Platinized or gold-plated particles like balls of

titanium, copper, aluminum or glass may also be employed.

When making a metal/synthetic material composite, a light material like glass, aluminum or
titanium is advantageous. The required electrical conductivity of the comparably light particles
is created by electroplating with platinum, gold or silver for example. If the titanium or
aluminum particles were not coated, metal oxidation would impair a very good electrical
conductivity. Metallic hollow balls are particularly advantageous. They have a good electrical

conductivity and they are light. The balls can be manufactured with a diameter of 0.2 mm and
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el ectrochemcally stable filling materials that are electrically
conductive at the same tine are suited to serve as a filling material.
Customarily utilized filling materials are for exanple titanium niobium

platinum gold, silver, special steeB and electrocoal. Platinized or

gol d-plated particles like balls of titanium copper, alum numor glass
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particul ar]l y advant ageous. They have a goo rica

t hey danateridl ghmpositesis ieinigsnayaufadoeredeThef coiposivsiswetfactly Ebrﬂé'géhéﬁus()f 0.2 mm
and 20 OCT 2004 8 less. The thickness of the wall may be chosen. It Iles
within the range of 10 mcroneters for exanple. The filling material in
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Particles of filling material of very sma lrrenso
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fabri ﬁi%tl ng t. q%atlc and electrically conductive material, t'he use of
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conduetaar.s. The sane current density is applied to the entire section of
t he conductor. Local overheating does not occur.
The electrical conductivity of the elastic contact material that may be achieved with these filling
materials amounts to 10° Qcm and in particular cases even to 10 Qcm. This represents a
conductivity which is only approximately ten times lower as compared to the conductivity of the

" metals like titanium that can be employed for electrolytic processes.

Since the electrical conductivity of the elastic contact material is approximately ten times lower
than that of the customarily employed metals, an additional power loss occurs in this material.
This is the reason why the thickness of the coating of the contact roll is kept small, more
particularly when the rotatory element for placing work in electric contact is to be used for all

over electrolytic processing. A coating of the contact material of 3 mm thick for example is

sufficient for making contact for patterning.

The rotatory element can be designed as a contact roll. In this event, the contact roll may be
provided with an electrically conductive core, the surface of which may for example consist of

metal, e.g. special steel or titanium. Metal/synthetic material composites having the required



. The electrical conductivity of the elastic contact material that may be
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the contacting pornt, the elastic contact material fornms an area. This
area increases with increasing contacting force and higher elasticity.
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1n the continuous processing plarit at either side of the transportation plane. For this purpose, the

upper roll is carried in spaced relationship from the lower roll in such a manner that it is free to

move. It accordingly automatically adjusts to the thickness of the board and to the degree of

sinking at the contacting surface line. Usually, the lower contact roll is rigidly adjusted in
height.

A particularly simple and inexpensive embodiment of a contact roll is obtained when the basic
body, that is its electrically conductive core, is merely provided on the surface area with elastic
and electrically conductive rings or bands. These rings or bands (contact strips) may be
positively inserted in grooves/flutes of the roll, preferably in an annular arrangement, so that,
although they may be locked there, they are readily exchangeable and adjustable to the
respective function they have to perform. The contact strips preferably extend beyond the

surface area of the core of the contact roll.

If the elastic, electrically conductive contact material is only partially applied to the rotatory

element (in a spiral groove for example), it is advantageous to isolate those electrically



. invention is advantageous in which the rotatory el enents, contact rqhgs
for exanple, are arranged in the continuous processing plant at glﬂt r?ﬂ[M
side of the transportation plane. For this purpose, the wupper roll is
carried in spaced relationship fromthe Iower roll in such a manner that
it is freeto nove. It accordingly d0tomatically adjusts to the thickness
of the board and to the degree of sinking at the contacting surface |ine.
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processing fluid, in order to prevent current frombeing transmtted to

or 1 o B b o ot e ML ERLBT fea €' talilictf ipiohEomensie 0an

coat i glesinatiR nlsddaebit Hodehyr, RIndstillie ﬁB}?ﬁt‘E"??? ﬁﬂﬂ%&ﬁ@d@ﬂ&&ﬁp&@ ?sﬁ‘gﬁagps o

chem cally stable material such as HALARI or exa

uti | i inéela fiag is dlsosuiteidnigsehd of the pings,ithgelastickmateriale ntiyidlschef Pirallf ¥irledpose.

The sane is.tr for . the fronf areas of the contact el ements which do not
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From the stationary power source of the bath and accordingly, from the stationary part of the
continuous processing plant, electric current is transmitted to the rotatory element, a contact roll

for example, by means of a known sliding contact that rests on a slide way of the roll.

To provide the rotatory element with current, another possibility consists in using a rotating
contact (rotary contact). It consists in a tightly closed housing with a rotating area and with a
stationary area separated from the latter by a gap. The gap is filled with a free-flowing current
transmitting agent, for example an electrically good conducting fluid, suspension or metal
powder. The suspension consists of a suspended metal powder as it has been described with the

filling materials. This rotating contact is resistant to wear and maintenance-free.

On principle, the rotatory elements according to the invention can be utilized exclusively for
placing the work in electric contact. It is however also advantageous when the rotatory elements

also serve to convey the work and are provided with a drive for this purpose.



»intoaring is also suited. Instead of the rings, the elastic nateriqiﬁ r
may al so be spirally winded on the roll and fastened at the ends og Hé 2004
contact roll. In all cases, these rings, bands and springs run in flutes
in the surface area of the roll's core and protrude beyond it. Only these
unreel on the work. Fromthe statiorfiary power source of the bath and
accordingly, fromthe stationary part of the continuous processing plant,
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consi sts of a suspended netal powder as it has been described with the
filling materials. This rotating contact is resistant to wear and
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two sides of the printed circuit boards are sufficiently electrically connected-to each other via the
conductive layer in the holes and via the borders. As the layer thickness increases during
electroplating, electrical conductivity of this electrical connection gradually increases. The use
on the upper side of plastic rolls for example instead of conductive contact roils considerably
saves costs. Among others, it is not necessary under these conditions to transmit current to the

rotating contact roll which additionally is vertically movable.

For this reason, rotatory elements according to the invention may both be used on either side of
the transportation plane in the continuous processing plant and only above or only below the
transportation plane or alternately above and below the transportation plane. If the contact rolls
are advantageously mounted on only one side, but alternately on the top and on the bottom in
the direction of transportation, even the shortest printed circuit boards are at least for a time

electrically connected to the power source in the bath by way of the contact means.

The distance separating one contact roll from the other in the direction of transportation 1s

selfgted to permanently keep the printed circuit board that is shortest in the direction of



_ conbi nati on may be selected that combines for exanple a contact roll 0 0FT 900
according to the invention wth a standard conveying roll (made fror% 4
synthetic material for exanple) or with a standard conveyi ng wheel

according to the state of the art. Thanks to the very honbgeneous current
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electrically conductive material, the current may al so be induced for
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permanent|ly keep the printed circuit board
direction of 20 OCT 2004 12 transportation electrically connected to the
power.gi o ce of .. B ﬁth This al so s that the rear border of the
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contact with the backward Iying contact roll, while the contact roll that
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contact strips;

Fig. 1c: shows a side view of a contact roll according to the invention with spiral contact

strips.

The electrolytic cell with the reservoir for the electrolyte, the pumps, the conveying rolls, the
appropriate soluble and insoluble anodes, the devices for generating and feeding cﬁ:‘rent, the
nozzles delivering the electrolyte and the squeezing rolls at the input and output stations of the

work are not illustrated in the Figs. 1a through 1c.

Fig. 1a represents the lower contact roll 9 and the upper contact roll 10 that consist of roll cores
1 made from an electrochemically stable, electrically good conducting material such as for
example metal (titanium, special steel). The electrically conductive, elastic contact material 2
extends over the entire surface area. It is fastened on the core 1 by conductive vulcanization,

adhesion or mechanical fixation such as screws, rivets or clamps. When fixated mechanically,



. in front of and behind an electrolytic partial cell or between two @n 009" R4
electrolytic partial cells and additionally in front of and behind the
first and the | ast of these partial cells, in order to prevent the
conductive contact rolls frombeing electrolytically plated. If this is

not possible, netal has to be renovéd fromthe contact rolls fromtine to
time by changing the poles. The Figures indicated herein after serve to
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the el ectrolyte and the squeezing rolls at the input and output stations
of the work are not illustrated in the Figs. la through Ic. Fig. la

repregpNqs; d. the .upper tact roll 10 that
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el ect comtadt matgixd @ is posticdly hserrad. eWhal 1a 1A%hd Ahgs $XREMePhdfilA kension
(titani urHZe special steel). The electrically conductive, elastic contact
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substantially nodified at e fastening o Bearing journals 8

with the bearings 3 are accomobdated on either end of the contact rolls
9, 1g€igT{1e eI_(i:ctri c main feeders in the formof sliding rings or sliding
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cond j . . - fil Qwi illin 0 transm.tting the current are

| ocat b‘\é{ “Flgﬂ]sl{ﬁ g?’ %lrﬁgew en Il%lfCtItVﬁ e‘%BEWiE Mel?"gl ‘{nés Q?SI%B‘?IY mserted. In this
exemplary embodiment, fastening elements that have not been illustrated in the drawing herein
are needed at both ends of the contact roll 9 for fastening the contact material 6, for example by

clamping it on the front sides of the core 1.

If the contact rolls 9, 10 are employed inside the electrolyte for electroplating, appropriate
shields that have not been illustrated in the drawings 1a through 1¢, shrouds for example, are

needed to prevent metal from depositing on the elastic contact material 2, 5, 6 or at least to keep
said metal deposition low.



. Fig. Ibillustrates a lower contact roll 9. Its core 1 is provided Vi & BCT 2004
flutes in which the annular contact material 5 is positively inserted.
When |l aying out the rings 5, the nmechanical tension once the rings are
inserted nust be so high that the frictional bond of the rings 5 is high
enough so that the work 7 can be cohdeyed without -slip. In this case too,
the bearing journal 8 of the contact roll 9, the bearing 3 and the main
feedeﬂdﬁﬂﬁﬂé%ﬂéﬁﬁéSented. Fig. 1c also illustrates a | ower contact roll 9.
Here, the core 1 of the roll is provided with a spiral groove in which
the elastic, conductive contact material 6 is positively inserted. In this
exenphary %ﬂﬁaggnent, fastening el enents that have not been illustrated in
the drawing herein are needed at both ends of the contact roll 9 for

fast e@i ng eheticeohdativeobhdtahatbiall Of exanple by clanping it on the front
sides _of the core 1. If the contact rolls 9, 10 are enpl oyed inside the

el ect Bol yt bedring afitkeralbpl ati ng, appropriate shields that have not been
iIIusérated in the drawings |a through 1c, shrouds for exanple, are

needed to PIHURGLAPT RAASHNNE MhE EESBLi ting on the el astic contact material 2,

5 6 gr at tcoh&ckglggﬁaﬁai d netal deposition low. 14 Listing of
nunerals | ro core elastic, conductive contact material 3 bearing of

the r6l | A4sgiedtagthctimitetiglansmtting the current 5 annular contact
material 6 spiral contact material 7 work 8 bearing journal 9 |ower
contaét roWprk 10 upper contact roll 2 0 OCT 2004

8 bearing journal
9 lower contact roll

10 upper contact roll



15 Cdains : 1. Continuous treatnent plant for electrolytic treatnent of a
flat itemto be treated which is guided in a transport plane, havjhgChe004
| east one rotational elenment, which exerts a contact force on the itemto
be treated, for the electrical contacting of the itemto be treated,
characterized in that the at |east Yne rotational element (9, 10) on its
running face which runs on the itemto be treated (7), is provided at

| east partly with an elastic, electrically conductive naterial (2, 5 6),
in tHaimsat | east one rotational elenment (9, 10) is disposed on a first
side of the transport plane, and in that at |east one non-conductive

rt wheel t | t
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rot & b??ﬂ%? FﬁfrﬂdQQ 10) designed as a contact roll is provided with an
electrically conductive core (1).

2. Continuous processing plant according to claim 1, wherein the

rotatory element (9, 10) is designed as a contact roll.

3. Continuous processing plant according to claim 1, wherein the

rotatory element (9, 10) is designed .as a contact wheel.

4. Continuous processing plant according to claim 1, wherein the

rotatory element (9, 10) is designed as a contact spiral.

5. Continuocus processing plant according to one of the afore

mentioned claims, wherein the rotatory element (9, 10) is

provided with a drive for conveying the board-shaped work (7).

6. Continuous processing plant according to one of the afore
mentioned claims, wherein the rotatory element (9, 10) designed
as a contact roll 1s provided with an electrically conductive

core (1),

7. Continuous processing plant according to claim 6, wherein the
electrically conductive core (1) is provided with a surface made

£rom metal.



7. Continuous processing plant according to claim®6, wherein the T 7004
electrically conductive core (1) is provided wth a surface nade ZpéH%
metal. 20 OCT 2004 16 8. Continuous processing plant according to claim®6
and 7, wherein the electrically cquuctive core (1) is at least mainly
coated with the elastic, electricallTy conductive material (2). 9.

Conti nuous processing plant according to one of the clainms 6 through 8,
wherein an el ectrically nonconductive coating is applied onto those

surfaa.ces:onftltrﬂmumrprbba*ssang lade Owicdeddimd hebhe- Bl AstisC. agbecirical ly
nonca nductive materi al i nasmuch at | €ast as the surfaces can be

bro r?#ﬁ FrelrtT] %%llbr%%%%%¢hgve| gpae 18) tsnekndeastpmadesst ng
| t hr 9, wh t h
bl et L Wl P DSt o oot Biealuyi HoHORTiNE SHteRIBIar @ with a

| east one flute in each of which an elastic, électrically conductive
contact strip (5, 6) 1is positively inserted that extends beyond the
surf%c@omtéanmus e ig plart LomdrdimystoronessEnghgl ankiaece di ng
to %I n1 0 vagﬁgn %hgﬁ@t east . onﬁ contact s ri .(5) is arranged in
the s a TRy StFFRELCaLEY monc LbRs GRS A§ pl ant
accambllri@d (bro&cal thdfe vheraces dre @el 8é§é ‘E%tcc&ltéacﬂoétng&ﬁé IS

splra,.I'Lnn %{ranfed on the surface area. . Conti nuous processing plant
accOrdhFt efafki%z, eMsstaisally nonconductlve material (S5, 6),

inasmuch at least as the surfaces can be brought into contact
with processing fluid.

10. Continucus processing plant according to one of the claims
6 through 9, wherein the electrically conductive core (1) is
provided on the surface area with at least one flute in each of
which an elastic, electrically conductive contaét“étrip (5, 8)
is_positively inserted that extends beyond the surface area of
the core 1).

11. Continuous processing plant according to claim 10, wherein
the at least one contact strip (5) is arranged in the shape of

a ring on the surface area.

12. Continuous processing plant according to claim 10, wherein
the at least one contact strip (6) is spirally arranged on the

surface area.

13. Continuous processing plant according to claim 12, wherein
the contact strip (6) is fastened to the ends of the contact
roll (%, 10).

14. Continuous processing plant according to one of the afore



the contact strip (6) is fastened to the ends of the contact roll

10). 14. Continuous processing plant according to one of the aforéﬂiﬁTdﬁE
2004 17 nmentioned clains, wherein at |east one sliding contact (4) is
provi ded for supplying the rotatoryjglement (9, 10) with current. 15.
Cont i nuous processing plant according to one of the clains 1 through 13,

mher agh r ntac 4) cont ai ni a_free- I 'n current
trans%#’f’ﬁgﬁaga%enqr&}%s' %?%é%(%fg %g tl éf%‘pl%?‘lgsfh@%}%t 5?8F§7c£| % ?9 10)
withpgavigad. £6r CouppDyoHg ptﬁéesﬁéﬂﬂtéf?”teﬁérﬁé’ﬁg' ngg t o 1qne Qflttrhe
afore nmentioned clains, wherein at |east Two rotatory el enent s (9, 10)
ar e ¢pepweded for pIaC|ng the work (7) in electric contact and wherein the
rotatory elenents (9, 10) are provided at least partially with an

elastic, electrically conductive material (2, 5, 6) on their running

tr eals unCertingova precesmsking)pldde acoérdiny ebeorat 8£( @hel@l alitisg
arranged on gggl qﬁﬁpe other.in the conve |n direction in the-

cont %ib’ifg‘l%f AR aHeR S &RE Ackstide, comsadniang |y
conductipe IBtSFimd (urPent 6)1;%5@&&11@3&7\/' £ I gt ?;fr)sv&'d%ﬁemf%r( 9, 10)
i ncreasing in the ~conveying direction nt 1 nuous “processi ng pl ant
acc Ul irg orke ofoERboaYoRdement i(Gned 0d| aiifmd, cwreweaitn at | east two

rotatory elenments (9, 10) are provided for placing the work (7) in
el ectric contact and wherein the rotatory elenents (9, 10) are provided

at ligastContinuous processing plant according to one of the afore
mentioned claims, wherein at least two rotatory elements (9, 10)
are provided for placing the work (7) in electric contact and
wherein the rotatory elements (9, 10) are provided at least
partially with an elastic, electrically conductive material (2,
5, 68} on their running tread unreeiing on the work (7), the
rotatory elements (9, 10) being arranged one behind the other in
the conveying direction in the continuous processing plant and
hardness of the elastic, electrically conductive material (2, 5,
6§) on the individual rotatory elements (9, 10) increasing in the

conveying direction.

17. Continuous processing plant according to one of the afore
mentioned claims, wherein at least two rotatory elements (9, 10)
are provided for placing the work (7) in electric contact and
wherein the rotatory elements (9, 10) are provided at least
partially with an elastic, electrically conductive material (2,
S, 6) on their running tread unreeling on the work (7), the
rotatory elements (9, 10} being arrangsd, in the continuous
processing plant provided with a transportation plane for the

work (7}, on both sides of said plane of transportation.



partially with an elastic, electrically conductive material (2, 5, 6) on
their running tread unreeling on the wofk (7), the rotatory el en2AtldT(2804
10) being arranged, in the continuous processing plant provided with a
transportation plane for the work (7), on both sides-of said plane of
transportation. 18 20 OCT 2004 18. Method of placing board-shaped work

el ect r a8y Metidd of plazidpehdard: 840 g act in,.continuous .
processi ng pl antspt,l in which ?he v?ggﬁﬁél:%&%%@g%@gtpﬁ?cgﬁm"Pﬁ&%ﬁppﬁﬁb'&s
pr oces SOABIUOYS pracessing tlants,lie whinh the woedisiconwdyed tiroGoI @R cAftinub|d g:ég-gmg
assi st 2"?’? 04. t Iespz%ceane rotatory el ement, wherein the wor I S~at

| east % prx 1Is§1c57bg 1P electEE Fontagt grithhe assistanas o4t least eherotitory element,

el ect r ividlrbiy SENPAK! ¢ ' S@” ):.that.is appljed on the running
tread of the at Ieas('t.rygsngEl tlé:aéﬂt g%rgr @?Q@Fr&rﬁ‘ ?@&ﬁ@?nﬁ-ﬁ?%ﬁ%@%@ glasticaor k
(7). lelectrizalip dominctivelinateriabD(2; 526) haSs aPhiSdEd g?m ' ' aged in
el ectric contact é)(\é way of .gan el astic,aﬁgll ef!ca:(%ﬂrlﬁh%g- y %gﬁé‘%g@&?{ﬁﬁ%é’ﬂ:al
(2, 5, rgstopnelement 9o i unseeliog onttke work @e area of the at |east one
rotatory elenment (9, 10) designed as a contact roll. 20. Method according
to claim18, wherein the work (7) is placed in electric contact by way of
an el agy.iMethed e6dordif@td daigP el HRLSHL A i ,..6) which is applied on
the running tread ofgit he amﬁgﬁgggﬁone ;3%1{@6{@&@ macontags by way ghed

lastic, eibetaitallyxbndbstive ' ' ' 7
as a came yYrbndbétiveashtersa 02,8, BYwhRhGé gﬁggeg%n ﬁ%ggﬁf%ﬁ@% (7)

is pl a]lceed in electric contact by way of an el

conductAf OnfERtators element (9, 19) degigned as & cantattiroll. on the surface area of the
at least one rotatory elenment (9, 10) designed as a contact spiral. 22.
Met hod according to one of the clains 18 to 21; wherein the work (7) is

Mythbé) i i nt 1 9,5.10) . 23, Method
sccor g Lo oo king BRI vy BT Ralhcta 6 Slesil Sonbii ey of 10)
for rem@lasgicetlentrically conductive nateriad (2)\5, dp@hich i@aﬁﬁ?ﬁioﬁltﬁé'ﬁxnﬁfﬂ%fﬁ?io?%cfpl ant

an

provi Sﬁ? W th a horigeontal transportation plane for the wor are

r espectiAst SPEFPIALNY S8 AR (B 1N designedras @sontachwheel.

21. Method according to claim 18, wherein the work (7) is placed in electric contact by way of
an elastic, electrically conductive matstial (2, 5, 6) which is applied on the surface area of the at
least one rotatory element (9, 10) designed as a contact spiral.

22. Method according to one of the claims 18 to 21, wherein the work (7) is conveyed by the at
least one rotatory element (9, 10),

23. Method according to one of the claims 18 to 22, wherein rotatory elements (9, 10) for
making electric contact are provided in a continuous processing plant provided with a horizontal
transportation plane for the work (7) and are respectively arranged above and undemeath the
transportation plane, said rotatory elements compensating on both sides of the work (7)

tolerances of plant engineering and height differences related to the product when making
electric contact.



transportation plane, said rotatory el enents conpensating on both sides of
the work (7) tolerances of plant enginegring and height differendes0CT 2004
related to the product when nmaking electric contact. 19 20 OCT 2004 24.
Met hod according to one of the clains 18 to 22, wherein rotatory el enents
(9, 10) for maeking electric contact are provided in a continuous
processing plant provided with a horizontal transportation plane for the
work (7) and are respectively arranged only above or onIy underneat h the

t r anspoz4. Me@bd pcasdingSR 6her6ittﬁ&%'[a>fn1§'1%”£8r§25 wife ??%L‘rb e@ es of

the work (7) tolerances of plant engineering and e| g

rel at ecmﬂ-bng hisciricodotact mmwdedkm agominRols procesing pRht p:%ﬁdea/%m% &Rﬂd' ng
to one of th c:Ialfg}s1 (1)f8 22, wherein several rotatory elenents ?g 10)
f or gdA fé’&q vtk (3) gad pue rpweanwmmm ophyoesai agomlyant

d f h d
glr ?\élr nately arranlg%g% h%gfag?p%gtﬁogﬁa%e ng%li?‘?rné% ¥ ‘\’A‘P %#Q"&gg care
under nemddk (7) eoltranoes0sH pladti iginReARE and Abht AALGCYs AT e 9&88%?%%5' ng

on both sides of the work (7) tol erances of plant engineerin
di f f er SRRIERE plerEiceqntagt. t he product when staking el ectric contact.

25. Method according to one of the claims 18 to 22, ‘wherein several rotatory elements (9, 10)
for making electric contact are provided in a continuous processing plant prowded with a
horizontal transportation plane for the work (7) and are alternately arranged, in the direction of
transportation, above and underneath the transportation plane, said rotatory elements

compensating on both sides of the work (7) tolerances of plant engineering and height
differences related to the product when making electric contact.





